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In the Qaims s 

1 . (Currently Amended ) A method of manufacturing an inter-level dielectric (ILD) 
layer of a semi conductor device, the method comprising: 
formin g an etch-Rtop laver over a substrate: 

forming a first low-dielcctric constant material sub-layer over [[a]] Ac substrate, 
the first low-dielectric constant material having at least one first material property; 

forming a second low-dielectric constant material sub-layer over the first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different from the at least one first material property; and 

forming a third low-dielectric constant material sub-layer over the second low- 
dielectric constant material sub-layer, the third low-die)ectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different from the at least one second material property, wherein the fir$t low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer. 

2, (Previously Presented) The method according to Claim 1, wherein manufacturing 
the ILD layer comprises forming the first low-dielectric constant material sub-layer, 
second low-dielectric constant material sub-layer, and third low-dielectric constant 
materia] sub-layer from methylsilsesquioxane (MSQ), a MSQ derivative, 
hydridosilsesquioxane (HSQ), aHSQ derivative, an oxide and MSQ hybrid, a 



Page 2 of 25 



TSM03.0340 



PAGE 5/28 ' RCVD AT 3/15/2006 3:44:30 PM [Eastern Standv^ 



03/15/2006 14:41 9727329218 



SLATER & I^TSIL LLP 



PAGE 06/28 



porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogenMSQ hybrid, or combinations 
thereof. 

3. (Previously Presented) The method according to Claim 1, wherein manufacturing 
the ILD layer comprises forming the first low-dielectric constant material sub-layer, 
second low-dielectric constant material sub-layer, and third low-dielcctric constant 
material sub-layer continuously from the same material in one or more deposition 
chambers. 

4. (Previously Presented) The method according to Claim 1 , wherein manufacturing 
the ILD layer comprises fonning the first low-dielectric constant material sub-layer, 
second low-dielectric constant material sub-layer, and third low-dielectric constant 
material sub-layer while adjusting the deposition conditions. 

5. (Original) The method according to Claim 4, wherein adjusting the deposition 
conditions comprises adjusting the gas flow rate, power, or gas species. 

6. (Original) The method according to Claim 1 , wherein the first material property, 
second material property, and third material property comprise density, dielectric 
constant, adhesion, or Young's modulus. 

7. (Original) The method according to Claim 1, further comprising forming at least 
one fourth low-dielectric constant material sub-layer over the third low-dielectric constant 
material sub-layer, the fourth low-diclcctric constant material sub-layer having at least 
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one fourth material property, wherein the at least one fovrth material property is different 
from the at least one third material property. 

g. (Previously Presented) A method of manufacturing a semiconductor device, the 

method comprising: 

providing a substrate, the substrate having component regions formed thereon; 
foming a first etch stop layer over the substrate; 

forming a first inter-level dielectric (ILD) layer over the fust etch stop layer; and 
forming at least one first conductive region in the first ILD layer and first etch 
stop layer, wherein at least one first conductive region makes electrical contact with at 
least one component region of the substrate, and wherein the first E-D layer comprises a 
single JLD layer and fomung the first ILD layer comprises: 

forming a first low-dielectric constant material sub-layer over the first etch 

stop layer, 

forming a second low-dielectric constant material sub-layer over the first 
low-dielectric constant material sub-layer, the second )ow-dielectric constant material 
sub-layer having at least one different material property than the first low-dielectric 
constant material sub-layer; and 

forming a third low-dielectric constant mat^al sub-layer over the second 
low-dielectric constant material sub-layer, the third low-dielectric constant material sub- 
layer having at least one different material property than the second low-dielectric 
constant material sub-layer. 
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9. (Original) The method according to Claim 8, v^hercin forming the first JLD layer 
coinprises fomiing the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-dielectric constant material sub-layer 
from methylsilsesquioxane (MSQ), a MSQ derivative, hydridosilscsquioxane (HSQ), a 
HSQ derivative, an oxide and MSQ hybrid, a porogcn/MSQ hybrid, an oxide and HSQ 
hybrid, aporogen/HSQ hybrid, or combinations thereof. 

10. (Original) The method according to Claim 8, wherein forming the first ILD layer 
comprises forming the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-dielectric constant material sub-layer 
continuously from the same material in one or more deposition chambers. 

1 1 . (Original) The method according to Claim 8, wherein forming the first ILD layer 
comprises fonning the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-dielectric constant material sub-layer 
while adjusting the deposition conditions. 

12. (Previously Presented) The method according to Claim 1 1, wherein adjusting the 
deposition conditions comprises adjusting the gas flow mte, power, or gas species- 

13. (Original) The method according to Claim 8, wherein the material property of the 
second low-dielectric constant material sub-layer and the material property of the third 
low-diclectric constant material sub-layer comprise density, dielectric constant, adhesion, 
or Young's modulus. 
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1 4. (Original) The method according to Claim 8, further comprising forming at least 
one fourth low-dielectric constant material sub-layer over the third low-dielectric constant 
material sub-layer, the fourth low-dielectric constant material $ub-layer having at least 
one differcnt material property than the third low-dielectric constant material sub-layer. 

15. (Previously Presented) The method according to Claim 8, further comprising; 
forming a second etch stop layer over the first ILD layer; 

fom)jng a second ILD layer over the second etch stop layer; and 
forming at least one second conductive region in the second ILD layer and second 
etch stop layer, wherein the at least one second conductive region makes electrical contact 
with the at least one first conductive region, and wherein forming the second ILD layer 
comprises: 

forming a fourth low-dielectric constant material sub-layer over the second 
etch stop layer; 

forming a fifth low-dielectric constant material sub-layer over the fourth 
low-dielectric constant material sub-layer, the fifth low-dielectric constant material sub- 
layer having at least one different material prop^ty than the fourth low-dielectric constant 
material sub-layer; and 

forming a sixth low-dielectric constant material sub-layer over the fifth 
low-dielectric constant material sub-layer, the sixth low-dielectric constant material sub- 
layer having at least one different material property than the fifth low-dielectric constant 
material sub-layer. 
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16. (CuiTently Amended) An inter-level, dielectric (BLD) layer of a semiconductor 
device, comprising: 

a first low-dielectric constant material sub-layer over an etct^-stop layer, the first 
low-dielectric constant material having at least one first material property; 

a second low-dielectrio constant material sub-layer disposed over tJ^e first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different from the at least one first material property; and 

a third low-dielectric constant material sub-layer disposed over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielcctri c constant materi al sub-layer fomi a single ILD layer* 

1 7. (Original) Tlie ILD layer according to Claim 1 6, wherein the first Jow-dielectric 
constant material sub-layer, second low-dielectric constant material sub-layer, and third 
low-dielectric constant material sub-layer comprise mcthylsilsesquioxane (MSQ), a MSQ 
derivative, hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and MSQ hybrid, a 
porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, or combinations 
thereof. 

18, (Original) The ILD layer according to Claim 1 6, wherein the first low-dielectric 
constant material sub-layer, second low-dielectric constant material sub-layer, and third 
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low-dielectric constant material sub-layer are formed continuously from the same 
material in one or more depositi on chambers. 

19. (Original) The ILD layer according to Claim 16, wherein the first material 
property* second material property, and third material property comprise density, 
dielectric constant, adhesion, or Young's modulus. 

20. (Original) The ILD layer accorfing to Claim 16» further comprising at least one 
fourth low-dielectric constant material sub-layer disposed over the third low-dielectric 
constant material sub-layer, the fourth low-dielectric constant material sub-layer having at 
least one fourth material property, wherein the at least one fourth material property is 
different from the at least one third material property. 

21 . (Previously Presented) A semiconductor device, comprising: 

a substrate, the substrate having component regions formed thereon; 
a first etch stop layer disposed over the substrate; 

a first inter-level dielectric (ILD) layer disposed over the first etch stop layer; and 
at least one first conductive region formed in the first ILD layer and first etch stop 
layer, wherein the at least one first conductive region makes electrical contact with at 
least one component region of the substrate, and wherein the first ILD layer is a single 
ILD layer comprising: 

a first low-dielectric constant material sub-layer disposed over the first 

etch stop layer; 

a second low-dielectric constant material sub-layer disposed over the first 
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low-dieJectric constant material suWayer, the second low-dielectric constant material 
suWayer having at least one different material property than the fu^t low-dielectric 
constant material sub-layer; and 

a third low-dielectric constant material sub-layer disposed over the second 
low-dielectric constant material sub-layer, the third low-dielectric constant material sub- 
layer having at least one different material property than the second low-dielectric 
constant material sub-layer. 

22. (Original) The semiconductor device according to Claim 21, wh^ein the iSrst 
low-dielectric constant material sub-layer, second low-dielectric constant material sub- 
layer, and third low-dielectric constant material sub-layer comprise methylsilsesquioxane 
(MSQ), a MSQ derivative, hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and 
MSQ hybrid, a porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, 
or combinations thereof. 

23. (Original) The semiconductor device according to Claim 21 , wherein the first 
low-dielectric constant material sub-layer* second low-dielectric constant material sub- 
layer, and third low-dielectric constant material sub-layer arc formed continuously fiom 
the same material in one or more dq)osition chambers. 

24. (Original) The semiconductor device according to Claim 21. ^^ile^ein the different 
material property of the second low-dielectric constant material sub-layer and third low- 
dielectric constant material sub-layer comprises density, dielectric constant, adhesion, or 
Young*5 modulus. 
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25. (Origmal) The semiconductor device according to Claim 21 , further comprising at 
least one fourth low-dielectric constant material sub-layer disposed over the third low- 
dielectric constant material sub-layer, the fourth low^ielectric constatit material sub-layer 
having at least one different material property than the third low-dielectric constant 
material sub-layer. 

26, (Previously Presented) The semiconductor device according to Claim 21 , further 
comprising; 

a second etch stop layer disposed over the first ILD layer; 
a second ILD layer disposed over the second etch stop layer; and 
at least one second conductive region disposed in the second ILD layer and second 
etch stop layer, wherein the at least one second conductive region makes electrical contact 
with the at least one first conductive region, and wherein the first ILD layer comprises: 

a fourth low-dielectric constant material sub-layer disposed over the 
second etch stop layer; 

a fifth low-dielectric constant material sub-layer disposed over the fourth, 
low-dielectric constant material sub-layer, the fifth low-dielectric constant material sub- 
layer having at least one different material property than the fourth low-dielectric constant 
material sub-layer; and 

forming a sixth low-dielectric constant material sub-layer over the fifth 
low-dielectric constant material sub-layer, the sixth low-dielectric constant material sub- 
layer having at least one different material property tiian the fifth low-dielectric constant 
material sub-layer. 
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27. (Origitial) The semiconductor device according to Claim 21, wherein the first 
low-dielectric constant material sub-layer comprises a first Young's modulus, wherein the 
first Yoimg^s modulus is greater than a second Young's modulus of the second low- 
dielectric constant material sub-layer and a third Young's modulus of the third low- 
dielectric constant material sub-layer. 

28. previously Presented) The semiconductor device according to Claim 21 , wherein 
the first low-dielectric constant material sub-layer comprises a first dielectric constant, 
wherein the fust dielectric constant is less than a second dielectric constant of the second 
low-dielectric constant material sub-layer and a third dielectric constant of the third low- 
dielectric constant material sub-layer, 

29. (Original) The semiconductor device according to Qaim 21, wherein the first 
low-dielectric constant material sub-layer is more adhesive than the second low-dielectric 
constant material sub-layer and the third low-dielectric constant material sub-layer, 

30. (New) A method of manufacturing an inter-level dielectric (TLD) layer of a 
semiconductor device, the method comprising: 

forming a first low-dielectric constant material sub-layer over a substrate, the first 
low-dielectric constant material having at least one first material property; 

forming a second low-dielectric constant material sub-layer over the first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different from the at least one first material property; and 
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forming a third low-dielectric constant material sub-layor over the second low- 
dielectric constant material sub-layer, the third low-dietectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low^ielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer; 

wherein manufacturing the ILD layer comprises forming tiiie first low-dielectric 
constant material sub-layer, second low-dielectric constant material sub-layer, and third 
low-diclcctric constant material sub-layer from methylsilsesquioxane (MSQ), a MSQ 
derivative, hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and MSQ hybrid, a 
porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, or combinations 
thereof 

3 1 . (New) The method according to Claim 30, wherein manufacturing the ILD layer 
comprises forming the first low-dielectric constant material sub-layer, second low- 
dielcctric constant material sub-layer, and third low-dielectric constant material sub-layer 
continuously from the same material in one or more deposition chambers. 

32, (New) The method according to Claim 30, wherein manufacturing the ILD layer 
comprises forming the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-dielectric constant material sub-layer 
while adjusting deposition conditions. 
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33. (New) The method according to Claim 32, wherein adjusting the deposition 
conditions comprises adjusting the gas flow rate, power, or gas species, 

34. (New) The method according to Claim 30, wherein the first material property, 
second material property, and third material property comprise density, dielectric 
constant, adhesion, or Young's modulus* 

35. (New) The method according to Claim 30, further comprising forming at least 
one fourth low-dielectric constant material sub-layer over the third low-dielectric constant 
material sub-layer, the fourth low-dielectric constant material sub-layer having at least 
one fourth material property, wherein the at least one fourth material property is different 
from the at least one third material property. 

36. (New) A method of manufacturing an inter-level dielectric (ILD) layer of a 
semiconductor device, the method comprising: 

forming a first low-dielectric constant material sub-layer over a substrate, the first 
low-dielectric constant material having at least one first material property; 

forming a second low-dielectric constant material sub-layer over the first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different from the at least one first material property; and 

forming a third low-dielectric constant material suHayer over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
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different from the at least one second material property, wherrin the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third loW"die1ectric constant material sub-layer form a single ILX> layer; 

wherein manufacturing the DLD layer comprises forming the first low-dielectric 
constant material sub-layer, second low-dielectric constant material sub-layer, and third 
low-dielectric constant material sub-layer continuously from the same material in one or 
more deposition chambers. 

37. (New) The method according to Claim 36, wherein manufacturing the ILD layer 
comprises forming the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-dielcctric constant material sub-layer 
from methylsilsesquioxane (MSQ), a MSQ derivative, hydridosilsesquioxane (HSQ), a 
HSQ derivative, an oxide and MSQ hybrid, a porogen/MSQ hybrid, an oxide and HSQ 
hybrid, a porogen/HSQ hybrid, or combinations thereof. 

38. (New) The method according to Claim 36, wherein manufacturing the ILD layer 
comprises forming the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-dielectric constant material sub-layer 
while adjusting deposition conditions. 

39. (New) The method according to Claim 38, wherein adjusting the deposition 
conditions comprises adjusting the gas flow rate, power, or gas species. 
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40. (New) The method according to Claim 36, wherein the first nxaterial property, 
secojid material property* and third material property comprise density, dielectric 
constant, adhesion, or Young*s modulus- 

41 . O^ew) The method according to Claim 36, further comprising fonming at least 
one fourth low-dielectric constant material sub-layer over the tiiird low-dielectric constant 
material sub-l^yer, the fourth low-dielectric constant material sub-layer having at least 
one fourth material property, wherein the at least one fourth material property is different 
from the at least one third material property. 

42. (New) A method of manufacturing an inter-level dielectric (ILD) layer of a 
semiconductor device, the method comprising: 

forming a first low-dielectric constant material sub-layer over a substrate, the first 
Jow-dielectric constant material having at least one first material property^ 

forming a second low-dielectric constant material sub-layer over the first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different fi-om the at least one first material property; 

foiming a third low-dielectric constant material sub-layer over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer; and 
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forming at least one fourth low-dielectric constant material sub-layer over the 
third low-dielectric constant material sub-layer, the fourth low-dielectric constant 
material $ub-layer having at least one fourth material property, wherein the at least one 
fourth material property is dififerB[Ot from the at least one third material property. 

43. (New) The method according to Claim 42, vAicrcin manufacturing the n.D layer 
comprises forming the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-dielectric constant material sub-layer 
from methylsilsesquioxane (MSQ), a MSQ dcrivati;ve, hydridosilsesquioxane (HSQ), a 
HSQ derivative, an oxide and MSQ hybrid, a porogen/MSQ hybrid, an oxide and HSQ 
hybrid, a porogen/HSQ hybrid, or combinations thereof. 

44. (New) The method according to Claim 42^ wherein manufacturing the ILD layer 
comprises forming the first low-dielcctric constant material sub-layer, second low- 
diejectric constant material sub-layer, and third low-dtelectric constant material sub-layer 
continuously from the same material in one or more deposition chambers- 

45. (New) The method according to Claim 42, wherein manufacturing the ILD layer 
comprises forming the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and tihdrd low-dielectric constant material sub-layer 
while adjusting deposition conditions. 

46. (New) The method according to Claim 45, wherein adjusting the deposition 
conditions comprises adjusting the gas flow rate, power, or gas species* 
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47. (New) The method according to Claim 42» wherein the first material property, 
second material property, aud third material property comprise density, dielectric 
constant, adhesion, or Young's modulus. 

48, (New) An inter-level dielectric (ILD) layer of a semiconductor device, 
comprising: 

a first low-dielectric constant material sub-layer, ttie first low-dielectric constant 
material having at least one first material property; 

a second low-dielectric constant material sub-layer disposed over the first low- 
dielcclric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different from the at least one first materia), property; and 

a third low-dielectric constant material sub-layer disposed over tihie second low- 
dielectric constant material sub-layer, the third low^ielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer; 

wherein the first low-dielectric constant material sub-layer, second low-dielectric 
constant material sub-Jayer, and third low-dielectric constant material sub-layer comprise 
methylsilsesquioxane (MSQ), a MSQ derivative, bydridosilsesquioxane (HSQ), a HSQ 
derivative, an oxide and MSQ hybrid, a porogen/MSQ hybrid, an oxide and HSQ hybrid, 
a porogen/HSQ hybrid, or combinations thereof. 
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49. (New) The ILD layer according to ClaiTn 48, wherein the fibrst low-dielectric 
constant matefial sub-layer, second low-dielectric constant material sub-layer, and third 
low-dielectric constant material sub-layer are formed continuously from the same 
material in one or more deposition chambers. 

50. (New) The ILD layer according to Claim 48, wherein the first material property, 
second material property, and third material property comprise density, dielectric 
constant^ adhesion, or Young's modulus, 

51 . (New) The ILD layer according to Claim 48, further comprising at least one fourth 
low-dielectric constant material sub-layer disposed over the tfiird low-dielectric constant 
material sub-layer, the fourth low-dielectric constant material sub-layer having at least 
one fourth material property, wherein the at least one fourth material property is different 
from the at least one third material property. 

52. (New) An inter-level dielectric (ILD) layer of a semiconductor device, 
comprising: 

a first low-dielectric constant material sub-layer, the first low-dielectric constant 
material having at least one first material property; 

a second low-dielectric constant material sub-layer disposed over the first low- 
dielcctric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is diflerent fix>m the at least one first material property; and 

a third low-dielectric constant material sub-layer disposed over the second low- 
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dielectric constant material sub-kyer, tKe third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third tnaterial property being 
different from the at least one second material property, wherein the first low-dielcctric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer; 

wherein the first low-dielectric constant material sub-layer, second low-dielectric 
constant material sub-layer, and third low-dielectric constant material, sub-layer are 
formed continuously from the same material in one or more deposition chambers. 

53. (New) The ILD layer according to Claim 52, wherein the first low-dielectric 
constant material sub-layer, second low-dielectric constant material sub-layer, and third 
low-dielectric constant material sub-layer comprise methylsilscsquioxane (MSQ), a MSQ 
derivative, hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and MSQ hybrid, a 
porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, or combinations 
thereof, 

54. (New) The ILD layer according to Claim 52, wherein the first material property, 
second material property, and third material property comprise density, dielectric 
constant, adhesion, or Young's modulus. 

55. (New) The ILD layer according to Claim 52, further comprising at least one fourth 
low-dielectric constant material sub-layer disposed over the third low-dielectric constant 
material sub-layer, the fourth low-dielectric constant material sub-layer having at least 
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one fourth matOTal property, wherein the at least one fourth material property is different 
from the at least one third material property. 

56. (New) An inter-level dielectric (TLD) layer of a semiconductor device, 
comprising: 

a firet low-dielectric constant material sub-layer, the first low-dielectric constant 
material having at least one first material property; 

a second low-dielectric constant material sub-layer disposed over the first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, vv^ierein the at least one second 
material property is different from the at least one first material property; 

a third low-dielectric constant material sub-layer disposed over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer; and 

at least one fourth low-dielectric constant material sub-layer disposed over the 
third low-dielectric constant material sub-layer, the fourth low-dielectric constant 
material sub-layer having at least one fourth material property, wherein the at least one 
fourth material property is different from the at least one third material property. 

57. (New) The ELD layer accoixling to Claim 56, wherein the first low-dielectric 
constant material sub-layer, second Jow-dielectric constant material sub-layer, and third 
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low-dielectric constant material sub-layer comprise methylsilsesquioxane (MSQ). a MSQ 
derivative, hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and MSQ hybrid, a 
porogcn/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, or combinations 
thereof. 

58. (New) The ILD layer according to Claim 56, wherein the first low-dielectric 
constant material sub-layer, second low-dielectric constant material sub-layer, and third 
low-dielectric constant material sub-layer are formed continuously from the same 
material in one or more deposition chambers, 

59. (New) The ILD layer according to Claim 56, wherein the first material property, 
second material property, and third material property comprise density, dielectric 
constant, adhesion, or Young's modulus. 
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